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$\frac{\partial}{\partial t}p(a,t)+\frac{\partial}{\partial a}p(a, t)=-d(a, F(t))p(a,t),$ $t>0,0<a<\omega$ . (1)
$F(t)$ $cF(t)$ $v$
$L(t)$ $t$ $a$
$s(a)p(a, t)$ 0 $\omega$
$A$ $F(t)$ :










1. $(i)s\in AC_{+}(0,\omega),$ $m\in L_{+}^{\infty}(0,\omega),$ $d$( $\cdot$ , F)\in Lllo + $[\mathit{0},\omega)$ , $A,$ $v,$ $c$
$(ii)_{a_{0}arrow\omega} \mathrm{h}.\mathrm{m}\int_{0}^{a_{0}}d(a, F)da=\infty,$ $d_{F}( \cdot, F):=\frac{\partial d(\cdot,F)\prime}{\partial F}\leq 0$ $(F\in \mathbb{R})$ ,
$d(a, F)$ [ $F$
2. $s’(a)\leq s(a)d(a, 0)(0\leq a\leq\omega)$ .
$0\leq F(t)\leq A(t\geq 0)$ 2
$a$
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) (2) (5) $p(a, t)$ $L(t)$
$F(t)$ $=$ $A- \int_{0}^{t}s(a)B(t-a)l(a, t, a;F)da$
$- \int^{(p}s(a)p_{0}(a-t)l(a,t,t;F)da,$ $t\geq 0$ , (6)
$B(t)$ $=$ $\int_{0}^{t}K(t, a;F)B(a)da+G(t;F),$ $t\geq 0$ (7)
$K(t, a;F)=cF(t) \int_{a}^{t}m(\sigma-a)l(\sigma-a, \sigma, \sigma-a;F)\exp(-\int_{\sigma}^{t}(v+cF(\xi))d\xi)d\sigma$ ,
$G(t;F)=cF(t)[ \int_{0}^{t}\int_{\sigma}^{(v}m(a)p_{0}(a-\sigma)l(a, \sigma, \sigma;F)da\exp(-\int_{\sigma}^{t}(v+cF(\xi))d\xi)d\sigma$
$+L_{0} \exp(-\int_{0}^{t}(v+cF(\xi))d\xi)]$ .
$F\in C[0, T]$ $B$ nonconvolution Volterra (7)
$B$ $B(\cdot;F)\in C[0, T]$ (6)
:
$F(t)$ $=$ $A- \int_{0}^{t}s(a)B(t-a;F)l(a, t, a;F)da$
$- \int_{t}^{(v}s(a)p_{0}(a-t)l(a,t,t;F)da,$ $t\geq 0$ . (8)
$X$ $:=$ $\{F\in C[0, T];||F||x:=\max_{0\leq t\leq T}|F(t)|\leq N:=s(A+||s||_{\infty}||p_{0}||_{1})\}$ ,
$\mathcal{H}$ (8) :
$H(F)(t)$ $:=$ $A- \int_{0}^{t}s(a)B(t-a;F)l(a, t, a;F)da$
$- \int_{t}^{\omega}s(a)p_{0}(a-t)l(a,t, t;F)da$ .
$\mathcal{H}(X)\subset X$ $n\in \mathrm{N}$
$||H^{n}(F)-H^{n}(F’)|| \mathrm{x}\leq\frac{C(T,N)^{n}T^{n}}{n!}||F-F’||\mathrm{x}$
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$C(T, N)$ $\mathcal{H}$ $F$
$0\leq t<t_{0}\leq T$ $F(t)\geq 0$ $F(t_{0})=0$
$B(t_{0;}F)=0$ 2
$\frac{d}{dt}F(t_{0})=-\int_{0}^{t_{0}}(s’(t_{0}-a)-s(t_{0}-a)d(t_{\mathrm{O}}-a,0))l(t_{\mathrm{O}}-a,t_{0},t_{0}-a;F)B(a;F)da$
$- \int_{0}^{\mathrm{I}d}-t_{0}(s’(a+t_{0})-s(a+t_{0})d(a+t_{0},0))l(a+t_{0},t_{0},t_{0;}F)_{h}(a)da\geq 0$ .
F(t)\geq 0(0\leq t\leq T) $K\geq 0,$ $G\geq 0$
$B(.a;F)$ $F(t)\leq A(0\leq t\leq T),p(a, t)\geq 0,$ $L(t)\geq$
$\mathrm{O}(0\leq t\leq T)$ $p(a,t)\geq$










$a$ $\rho(a, t)$ $t$ $p(0, t)=cA\eta(t)$
$p(a, t)=\{$






$M(A)$ $:=$ $\int_{0}^{\omega}m(a)l(a;A)da$ ,
















$l(a;F)$ $:=$ $l(a,t, a;F)= \exp(-\int_{0}^{a}d(\xi, F)d\xi)$ ,
$S(F)$ $:=$ $\int_{0}^{\omega}s(a)l(a;F)da$ ,
$M(F)$ $:=$ $\int_{0}^{\omega}m(a)l(a;F)da$ .
1 $\psi$ $\psi(0)=0,$ $\psi(A)=$ $>1$
$\psi(F^{*})=1$ $F^{*}\in(0, A)$




$p(a,t)=p^{*}(a)+x(a)e^{\lambda t},$ $L(t)=L^{*}+ye^{\lambda t},$ $F(t)=F^{*}+ze^{\lambda t}(\lambda\in \mathbb{C})$ (1)$-(4)$ [
$\{$






$\frac{df_{0}(\lambda)}{d\lambda}>0$ $\lambda^{*}$ $f_{0}(0)=(v+cA)(1-\text{ })$
1 \lambda *<0 $>1$ $\lambda^{*}>0$ $\alpha+\beta i(\alpha\geq$
$\lambda^{*},\beta\neq 0)$
$0=Ref_{0}( \alpha+\beta i)=\alpha+v+cA(1-\int_{0}^{‘ d}m(a)l(a;A)\exp(-\alpha a)co\mathrm{s}(\beta a)da)$





6. $d(a, F)$ $d_{1}(a)$ $d_{2}(F)$
( $d(a,$ $F)=d_{1}(a)+d_{2}(F)$ )
(1)$d_{1} \in L_{loe+}^{1}(0,\omega),\mathrm{h}.\mathrm{m}a_{0}arrow\infty\int_{0}^{a_{1}}d_{1}(a)da=\infty$ ,
(2)$d_{2}\in C_{+}^{1}(\mathbb{R})$ –$dd_{2}(F)dF\leq 0$
$d_{2}(F)=\{$










$F^{*}\leq A$ $\frac{dd(\cdot,F)}{dF}=0$ $d(a, F)=d_{1}(a)$
$f(\lambda)=(\lambda+v)(1+cL^{*}S(\lambda))+cF^{*}(1-M(\lambda))$ ,
$M(\lambda)$ $:=$ $\int_{0}^{\{v}m(a)l_{1}(a)\exp(-\lambda a)da$ ,
$S(\lambda)$ $:=$ $\int_{0}^{\omega}s(a)l_{1}(a)\exp(-\lambda a)da$ ,
$l_{1}(a)$ $:=$ $\exp(-\int_{0}^{a}d_{1}(\xi)d\xi)$ .
$R_{0}=1+\epsilon(\epsilon\geq 0)$ $M:=M(0),$ $S:=S(0)$ $\epsilon$
$F^{*}( \epsilon)=\frac{vA}{(v+cA)(1+\epsilon)-cA},$ $L^{*}( \epsilon)=\frac{(v+cA)\epsilon}{cvS}$ :
$F^{*}’(\epsilon)|_{\epsilon=0}$ $:=$ $\frac{d}{d\epsilon}F^{*}(\epsilon)|_{\epsilon=0}=-A(v+cA)<0$,
$L^{*}’(\epsilon)|_{\epsilon=0}$ $:=$ $\frac{d}{d\epsilon}L^{*}(\epsilon)|_{\epsilon=0}=\frac{v+cA}{cvS}>0$ .
:
$f(\lambda, \epsilon)=f_{0}(\lambda)+g(\lambda, \epsilon)$ ,
$f_{0}(\lambda)$ $=$ $\lambda+v+cA(1-M(\lambda)$ ,
$g(\lambda, \epsilon)$ $=$ $\mathrm{t}\frac{v+cA}{vS}(s(0)-\int_{0}^{\omega}[d_{1}(a)s(a)-vs(a)-s’(a)]l_{1}(a)\exp(-\lambda a)da)$
$- \frac{A(v+cA)(1-M(.\lambda))}{v+\epsilon(v+cA)}\}\epsilon$ . $\cdot$
8. ( ) $\Lambda(\epsilon)$ :
$\Lambda(\epsilon):=\{\lambda\in \mathbb{C};f(\lambda, \epsilon)=0\}$ .
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9. $\mathrm{A}(0)\cap \mathbb{R}\ovalbox{\tt\small REJECT}\{0\}$ $\mathrm{A}(0)\cap\{\lambdaarrow \mathbb{C}\ovalbox{\tt\small REJECT} Re\lambda\ovalbox{\tt\small REJECT}\eta\}\ovalbox{\tt\small REJECT}\phi$
$\eta<0$
Pmof. $\lambda\in \mathbb{R}$
$\frac{\partial f(\lambda,0)}{\partial\lambda}=\frac{df_{0}(\lambda)}{d\lambda}=1+cA\int_{0}^{\omega}m(a)l_{1}(a)a\exp(-\lambda a)da>0$ ,
$f_{0}(0)=v+cA(1-M)=v+cA(1- \frac{v+cA}{cA}R_{\mathrm{O}})=v+cA-(v+cA)=0$.
0 $\alpha+\beta i(\alpha\geq 0,\beta\neq 0)$
$0=Ref_{0}( \alpha+\beta i)=\alpha+v+cA(1-\int_{0}^{\omega}m(a)l_{1}(a)\exp(-\alpha a)\cos(\beta a)da)$
$>v+cA(1-M(\alpha))\geq v+cA(1-M)=f_{0}(0)=0$
10. $L$ $\Lambda(\epsilon)\cap\{\lambda\in \mathbb{C};\ \lambda\geq\eta, |\lambda|>L\}=\phi$
Pmof. Riemann-Lebesgue Jim $\exp(-\lambda a)=0$
$R\mathrm{e}\lambdaarrow\infty$
$\lim$ $|S(\lambda)|=$ $\lim$ $|M(\lambda)|=0$ $L$
\rightarrow \infty ,Re\lambda $\geq\eta$ $|\lambda|arrow\infty,R\mathrm{e}\lambda\geq\eta$
$|\lambda|>L,$ $Re\lambda\geq\eta$
$|f(\lambda,\epsilon)|$ $\geq$ $|\lambda+v||1+cL^{*}(\epsilon)S(\lambda)|-\cdot|cF^{*}(\epsilon)(1-M(\lambda))|>0$
1L 10 $L$ $\Sigma$ :
$\Sigma:=\{\lambda\in \mathbb{C};Re\lambda\geq\eta, |\lambda|\leq L\}$.
$1\dot{2}$ . (i) :n $:= \min_{\lambda\in\partial\Sigma}|f_{0}(\lambda)|>0$





















$\epsilon$ 0 $\lambda^{*}(\epsilon)$ $\square$
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